WO 2004/058814 



10/540759 



Rec'dPCT/PTO 2.4 JUH 2005 

PCT/NZ2003/000294 



1/22 





Germacrene D 5-elemene 






6-cadinene 



y-cadinene 




Germacrene B 





p-elemene 



y-elemene 



FIGURE 1 



UBSTITUTE SHEET (RULE 26^^ AVAILABLE COPY 



WO 2004/058814 



10/540759 

PCT/NZ2003/000294 

Hec'dPCT/PTO 24 JUN 2005 




Farnesyl diphosphate 




Nerolidyl disphosphate 




GermacreneA germacryl cation 




Germacrene D 



FIGURE 2A 

SUBSTITUTE SHEET (RULE 26) 



0/540759 



WO 2004/058814 



3/22 



PCT/NZ2003/000294 



Rec'd PCT/PTO 24 JON 200$ 




muurolenyl cation 
-H + 



FIGURE 2B 





y-muurolene 
SUBSTITUTE SHEET (RULE 26) 




WO 2004/058814 




4/23 




r-lr4>-t«-(«-l<-tf-4r-i~40O0OOOOOOO0 

ooooo.ooooo«~icj{n^r>o^r-co<ftO 



SUBSTITUTE SHEET (RULE 26) 



JO/54075 

Rec'd PCT/PTO 24 JUN 2005 

WO 2004/058814 PCT/NZ2003/000294 

5/22 



1 MQLPCAQALP IPTVTTTTSI EPPHVTRRSA NYHPSIWGDH FLAYSSDAME 
51 EEVINMEQQQ RLHHLKQKVR KMLEAAAEQS SQMLNLVDKI QRLGVSYHFE 
101 TEIETALRHI YKTCDYHFDD LHIAALSFRL LRQQGYPVSC DMFDKFKNSK 
151 6EFQESIISD VQGMLSLYEA TCLRIHGEDI LDEALAFTIT QLRSALPNLS 
201 TPFKEQIIHA LNQPIHKGLT RLNARSHILF FEQNDCHSKD LLNFAKLDFN 
251 LLQKLHQREL CEITRWWKDL NFAKTLPFAR DRMVECYFWI LGVYFEPQYL 
301 LARRMLTKVT AMISIIDDIY DVYGTLEELV LFTDAXERWE ISALDQLPEY 
351 MKLCYQALLD VYSMIDEEMA KQGRSYCVDY AKSSMKILVR AYFEEAKWFH 
401 QGYVPTMEEY MQVALVTAGY KMLATSSPVG MGDLATKEAF DWVSNDPLIV 
451 QAASVTGRLK DDIVGHKPEQ KRGHVASAVE CYSRQHGTTE EEAIIELDKQ 
501 VTHSWKDINA ECLCPIKVPM PLLARVLNLA RVLYVIYQDE DGYTHPGTKV 
551 ENFVTSVLID SMPIN* 
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>EST72838 (A. deliciosa variant of multifunctional germacrene D 
synthase) 

CTAAAATAGGCCAAGTGTGTAGGTTCATCTCTAGTTTTTCTCTTGAAAACTAAAATAGGCCAAGTG 
TGTAGGTTCATCTCTAGTTTTTCTCTTGAAAACTAAAATAGGCCAAGTGTGTAGGTTCATCTCTAG 
TTTTTCTCTTTAAATTAATCCTTCAACCCAGAAAAAAAACATGCAACTACCTTGTGCTCAAGCTTT 
GCCAATACCAACTGTTACAACCAACACTAGTATTGAACCACCACATGTAACTCGTCGATCTGCAAA 
TTATCATCCTAGCATTTGGGGAGATCATTTCCTCGCCTACTCTTCCGATGCTATGGAAGAAGAGGA 
TATTAACATGGAACAACAACAACGACTTCATCACCTGAAACAAAAGGTGAGAAAAATGCTAGAGGC 
AGCTGCTGAACAATCTTCACAGATGCTGAACCTCGTCGACAAAATCCAACGCTTAGGCGTGTCTTA 
CCATTTTGAAACTGAGATCGAAACAGCTTTACGGCACATATACAAAACCTGTGATTACCATTTTGA 
TGATCTCCACACTGCTGCTCTCTCTTTTCGGTTACTTAGACAACAAGGATATCCAGTTTCTTGTGA 
TATGT TCGACAAATTC AAGAACAGCAAAGGTGAAT TTCAAGAATCCAT AATCAGC GATGT G CGAGG 
AATGTTAAGTTTGTATGAAGCTACATGTCTAATGATACACGGAGAAGATATACTAGACGAAGCACT 
AGCTTTTACCATCACTCAACTTCGGTCCGCATTGCCCAACTTAAGCACTCCTTTCAAGGAACAAAT 
CATTCATGCTCTGAACCAGCCCATCCACAAGGGGTTGACAAGGCTCAATGCAAGGAGCCACATTTT 
ATTTTTTGAACAGAATGATTGCCATAGCAAAGACCTTTTGAATTTCGCAAAATTAGATTTCAACTT 
AT TAC AAAAGT T GCACCAGAGGGAGCTAT GT G AAATCACAAGGT 



♦ GAGATCAGTGCCTTGGATCAACTTCCAGAGTATATGAAACTATGTTATCAAGCACTTTTGGATGT 
TTATAGTATGATTGATGAAGAGATGGCGAAGCAAGGAAGATCTTATTGCGTAGACTATGCAAAATC 
TTCAATGAAAATTTTGGTTAGAGCATACTTCGAAGAAGCCAAATGGTTTCACCAAGGATATGTTCC 
AACTATGGAAGAGTATATGCAAGTTGCATTAGTAACCGCGGGTTACAAAATGCTTGCAACCTCTTC 
CTTTGTTGGCATGGGAGAGTTGGCAACCAAAGAGGCCTTTGATTGGGTGTCAAATGATCCTTTAAT 
TGTTCAAGCTGCATCAGTGATAGGCAGACTCAAGGATGACATTGTTGGCCACAAGTTTGAGCAAAA 
GAGAGGGCACGTGGCGTCGGCTGTTGAATGCTACAGTAAGCAACATGGTACAACAGAGGAAGAGGC 
TATTATTGAATT GTAT AAAC AAGT TACAC ATT CATGGAAAGACATGAACGCAGAG T GCCT CTGCCC 
AACCAAGGTCCCAATGCCTCTTCTTGCGCGAGTTCTCAATCTTGCACGAGTGCTTTATGTTATATA 
CCAGGATGCAGATGGCTACACTCATTCTGGAACCAAGGTCAAGAACTTTGTAACCTCAGTGCTTAT 
CGATTCTATGCCAATCAATTAGAAAATTTAACAAGACACTGAAGTGGAGGTATAAATAAATTCAAA 
AGTTGATTTAAAGTTGGGCTAGTGAACGGGGATTCTTACCATTAAGAGATATTCTTGCTAAAAAGC 
AATTAATTCAATGCATTTCCAATAAAATAATTTAGCCAGCTGTTGTTCAAAAAAAA 
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>EST 80968 (A, deliciosa variant of multifunctional germacrene D 
synthase) 

CTAAAATAGGCCAAGTGTGTAGGTTCATCTCTAGTTTTTCTCTTGAAAACTAAAATAGGCCAAGTG 
TGTAGGTTCATCTCTAGTTTTTCTCTTTAAATTAATCCTTCAACCCAGAAAAAAAACATGCAACTA 
CCTTGTGCTCAAGCTTTGCCAATACCAACTGTTACAACCAACACTAGTATTGAACCACCACATGTA 
ACTCGTCGATCTGCAAATTATCATCCTAGCATTTGGGGAGATCATTTCCTCGCCTACTCTTCCGAT 
GCTATGGAAGAAGAGGATATTAACATGGAACAACAACAACGACTTCATC^CCTGAAACAAAAGGTG 
AGAAAAATGCTAGAGGCAGCTGCTAAACAATCTTCACAGATGCTGAACCTCGTCGACAAAATCCAA 
CGCT TAGGCGTGTCT TACCAT TTT GAAACTGAGATCGAAAC AGCTTTACGGCACATAT ACAAAACC 
TGTGATTACCATTTTGATGATCTCCACACTGCTGCTCTCTCTTTTCGGTTACTTAGACAACAAGGA 
TATCCAGTTTCTTGTGACATGTTCGGCAAATTCAAGAACTGCAAAGGTGAGTTTCAAGAATCCATA 
ATCAGCGATGTGCGAGGAATGTTAAGCTTGTATGAAGCTACATGTCTAAGGATACGCGGAGAAGAT 
ATACTAGACGAAGCACTAGCTTTTACCACGACTCAGCTTCAGTCTGCATTGCCCAACTTAAGCACT 
CCTATCAAGGAACAAATCAT TC AT GCTCTGAACCAGCCCATCCAC AAGTGGTTGACAAGGC TCGAC 
GCAAGGCGCCACATTTTATTCTTCGAACAGAATGATTGCCATGGCAAAGACCTTTTGAATTTCGCA 
AAATTAGATTTCAACTCGTTACAAAAGTTGCACCAGAGGGAGCTATGTGAAATCACAAGGTGGTGG 
AAAGATCT GG ATTTTGCCAAGAAACTACCT TTTGCCAGAGACAGAATGGTAGAGTGCT ACT TCTGG 
ATACTTGGGGTGTACTTTGAGCCCCAATATTTGCGTGCTAGGAGGATGCTAACCAAGGTGATTGCC 
TTGACTTCCATTATCGATGACATCTACGATGTCTACGGTACCTTGGAAGAACTTGTTCTCTTCACT 
GATGCAAT TGAGAGGTGGGAAATTAGTGCC TTGGATAACCT TCCAGATTATATGAAACTATGTT AT 
CAAGCACTTTTGGATGTTTATAGTATGATTGATGAAGAGATGGCCAAGCAAGGAAGATCTTATTGC 
GTAGACTATGCAAAATCTTCAATGAAAATTTTGGTTAGAGCATACTTCGAAGAAGCCAAATGGTTT 
CACCAAGGATATGTTCCAACTATGGAAGAGTATATGCAAGT TGCAT TAGTAACCGCGGGT TACAAA 
ATGCTTGCAACCTCTTCCTTTGTTGGCATGGGAGAGTTGGCAACCAAAGAGGCCTTTGATTGGGTG 
TCAAATGATCCTTTAATTGTTCAAGCTGCATCAGTGATAGGCAGACTCAAGGATGACATTGTTGGC 
CACAAGTTTGAGCAAAAGAGAGGGCACGTGGCGTCGGCTGTCGAATGCTACAGTAAGCAACATGGT 
ACAATAGAGGAAGAGGCTATTATTGAATTGGATAAACAAGTTACACATTCATGGAAAGACATCAAC 
GCAGAGTGCCTCTGCCCAATCAAGGTCCCAATGCCTCTTCTTGCGCGAGTTCTCAATCTTGCACGA 
GTGCTTTATGTTATATACCAGGATGAAGACGGCTACACTCATTCTGGAACCAAGGTCAAGAACTTT 
GCAACCTCAGTGCTTATCGATTCTATGCCAATCAATTAGAAAATGTAACAAGACACTGAAGTGGAG 
GCATAAATAAATTCAAAAGTTGGCTTAAAGTTGGGCTAAAAAAAAAAAA 

>EST 304951 (A. chinensis variant of multifunctional germacrene D 
synthase) 

ATCTTATTGCGTAGACTATGCAAAATCTTCAATGAAAAGTTTGGTTAGAGCATACTTCGAAGAAGC 
CAAATGGTTTCACCAAGGATATGTTCCAACTATGGAAGAGTATATGCAAGTTGCAATAGTAACCGG 
GGCTTACAAAATTCTTGCAACCACTTCCTTTGTTGGCATGGGAGAGTTGGCAACCAAAGAGGTCTT 
TGATTGGGTGTCAAATGATCCTTTAATTGTTCAAGCTGCATCAATTGTTTCCAGACTCACGGATGA 
CATTGTTGGCCACAAGTTTGAGCAAAAGAGAGGGCACGTGGCATCGGCGGTTGAATGCTACATGAA 
GCAAC ATGGTACAACAGAGGAAGAGGCCAT TGT TGAAT TGTATAAGCAAGTTACAAATGC ATGGAA 
AGACATGAATGCAGAGTGCCTCTTCCCCACCAAGGTCCCAATGCCTCTTCTCGTGAGAGTTCTCAA 
TCTTGCACGAGTGATTAATGTTCTATACAAGGATGAAGATGGCTACACTCATTCAAGAACCAAGGT 
TAAGAAATTTGTGACCTCAGTGCTTGTAGATTTTGTGCCGATCAGCTAGCAAACGTTCCTCTCTAC 
CACATGTTAATTAGTCTGCTTGCTAATGCAGTTTACTAATATGAAATTTAATAAATGCGTATTTTC 
CAATAAAGGAATTTAAAAAAAAAAAA 

>EST 82293 {Vaccinlim corymbosum variant of multifunctional 
germacrene D sythase) 

GGAAGCCAAATGGT TTCATGAAGGT TATGTT CCGAGTATGGAAGAGTATATGAGAGTT GCAC TGGT 
TACCGGTGCTTACAAAATGCTTGCAACCACTTCTTTTGTTGGCATGGGGGATTTGGTGACCAAAGA 
GGCCTTTGAATGGGTGTCAAGTGATCCTTTAATTGTTGAAGCTGCATCCGTGATTTGCAGACTCAT 
GGATGATATGGCAGGCCACAAGTTTGAGCAAGAGAGAGGACACGTGGCTTCGGCAGTTGAATGCTA 
CATGAAACAACATGGTGCAACACAAGAAGTGGTTCTTCTTGAATTTAAAAAAAGAGTTACAAATGC 
ATGGAAAGACATGAACGCAGAGTGCCTCCGCCCAACTGCCGTTCCAATGCCTCTCCTCACCCGAGT 
TCTCAATCTCGCACGAGTGATCAATGTTATATACAAGGATGAAGATGGGTACACTCATTCTGGAAC 
AAAGCTCAAGAACTTTGTAATCTCAGTGCTTATCGATTCTGTGCCGATCAATTAGCAAACAGTAGT 
CCTAACTTAAATAATCTGTTGGCTTATAACTTTATAAGTGTCGTGAAATGTTCTAGTGAACTTGGT 
AAGGATGTATTTCCGATATGTAGCTCTATCTCCACTGTACGGTTGTAATCTTGCTCTCTTCTACTA 
AGAAAGCTCATTAATCGC TGCTTAAAATGTAAAGCCAACTTGCTCAAGT TTATCGTCAAACAAGTT 
CTGTTTTACGATTTTTGTTGGAAAAAAAA 
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>72838 

MQLPCAQALPIPTVTTNTSIEPPHVTRRSANYHPSIWGDHFLAYSSDAMEEEDINMEQQQRLHHLK 
QKVRKMLEAAAEQS SQMLNLVDKIQRLGVS YH FETEI ETALRHI YKTC DYH FDDLHTAALS FRLLR 
QQGYPVSCDMFDKFKNSKGEFQESIISDVRGMLSLYEATCLMIHGEDILDEALAFTITQLRSALPN 
LSTPFKEQIIHALNQPIHKGLTRLNARSHILFFEQNDCHSKDLLNFAKLDFNLLQKLHQRELCEIT 

R ~ ' ~ ~ • 

—EISALDQLPEYMKLCYQALLDVYSMIDEEMAKQGRSYCVDYAKSSMKILVRAYFEEA 

KWFHQGYVPTMEEYMQVALVTAGYKMLATSSFVGMGELATKEAFDWVSNDPLIVQAASVIGRLKDD 
IVGHKFEQKRGHVASAVECYSKQHGTTEEEAIIELYKQVTHSWKDMNAECLCPTKVPMPLLARVLN 
LARVLYVIYQDADGYTHSGTKVKNFVTSVLIDSMPIN 



>80968 

MQLPCAQALPIPTVTTNTSIEPPHVTRRSANYHPSIWGDHFIAYSSDAMEEEDINMEQQQRLHHLK 
QKVRKMLEAAAKQSSQMLNLVDKIQRLGVSYHFETEIETALRHIYKTCDYHFDDLHTAALS FRLLR 
QQGYPVSCDMFGKFKNCKGEFQESIISDVRGMLSLYEATCLRIRGEDILDEALAFTTTQLQSALPN 
LSTPIKEQIIHALNQPIHKWLTRLDARRHILFFEQNDCHGKDLLNFAKLDFNSLQKLHQRELCEIT 
RWWKDLDFAKKLPFARDRMVECYFWILGVYFEPQYLRARRMLTKVIALTSIIDDIYDVYGTLEELV 
LFTDAIERWEISALDNLPDYMKLCYQALLDVYSMIDEEMAKQGRSYCVDYAKSSMKILVRAYFEEA 
KWFHQGYVPTMEEYMQVALVTAGYKMLATSSFVGMGELATKEAFDWVSNDPLIVQAASVIGRLKDD 
IVGHKFEQKRGHVASAVECYSKQHGTIEEEAIIELDKQVTHSWKDINAECLCPIKVPMPLLARVLN 
LARVLYVIYQDEDGYTHSGTKVKNFATSVLIDSMPIN 



>304951 

YCVDYAKSSMKSLVRAYFEEAKWFHQGYVPTMEEYMQVAIVTGAYKILATTSFVGMGELATKEVFD 
WVSNDPLIVQAASIVSRLTDDIVGHKFEQKRGHVASAVECYMKQHGTTEEEAIVELYKQVTNAWKD 
MNAECLFPTKVPMPLLVRVLNLARVINVLYKDEDGYTHSRTKVKKFVTSVLVDFVPIS 



>82293 

EAKWFHEGYVPSMEEYMRVALVTGAYKMLATTS FVGMGDLVTKEAFEWVS S DPLI VEAASVICRLM 
DDMAGHKFEQERGHVASAVECYMKQHGATQEWLLEFKKRVTNAWKDMNAECLRPTAVPMPLLTRV 
LNLARVINVIYKDEDGYTHSGTKLKNFVISVLIDSVPIN 
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